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FAILURE MCDES EFFECTS ANALYSIS (FMEA] = Clb HARDWARE
NUMBER: 05-5-B03.24 X

SUBSYSTEM NAME: DATA FROCESSING SYSTEM (DPS)

REVISION: 7 [ Tinl iy
PART DATA
FART KAME PART NUMBER
VEMDOR NAME : VENDOR NUMEER
LRU : E-MULTIPLEXER-DEMULTIRLEXER MCE15=0004-T100
HONEYWELL BZ58000-301

EXTENDED DESCRIPTION DF PART LINDER ANALYSLS:
FLIGHT FORWARD EMGM: “FF1-, “FFZ", "FF23", AND "FF&~.

REFERENCE DESIGHNATORS: B1VIZAD
aNT2A4
BAVTIAL
ANSTILE

QUANTITY OF LIKE ITEMS: 4
FOUR

FUNCTION:

FROVIDEE MULTIPLEXED INTERFACE BETWEEHN THE GUIDANCE MAVICATION AMND
CONTRCL (GHAC) SENSORS AND THE DATA PROCESSING SUBSYSTEW (DPS)
COMPLUTER COMPLEY CONVERTS ANALOGISUBSYSTEM DATA TO A DIGITAL FORM
FOR DATA BUS TRANSFER, PROVIDES DATA BUFFERING, FORMAT CONVERSION AND
DISCRETE DATA CONMMTIONING FOR TRANSFERRING COMMAND/RESFONSE DATA
EETWEEN THE COMPUTER AND THE GNAC SENSORS. EMDM'S ALSO PROVIDE LOGIC
BIGWALS FOR OFENINGNLLOSING E_LECTRO MECHANIEAL DEVICES. PROVIDES
HANDOVER OF THE STATE VECTOR UPDATES AND COMMANDS FROM THE NETWORK
EIGNAL PROCESSORE (NSF TO THE DFS VIA EMDM'E FF1 AND FF3. EMDM FF3
INTERFACES THE GNAC GENERAL PURPDSE COMPUTER'E {(GPC) WITH THE KU-BAND
RADAR. EACH EMDM CONTAINS INTERNAL RECUNDANT FOWER SURRLY SECTIONS
AND REDUNDEANT DATA HANWDLING SECTIONS (PORTS).
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
) NUMBER: 05-5-B03-LA-02

: - : REVISIDN%: B D327 G
SUBSYSETEM NAME: DATA PROCESSING SYSTEM (DPS)]
LRU: E-MULTIPLEXER-DEMULTIFLEXER CRITICALITY OF TH!S
ITEM NAME: E-MULTIPLERER-DEMULTIPLEXER Fa\LURE MODE: 1R2

FAILURE MODE:
ERRONEOUSE CUTPLUT

MISSION PHASE: 00 ON-ORBIT

VEHICLE/PAYLOQADKIT EFFECTIVITY: 102 COLUMBIA
- i DISCOVERY
104 ATLANTIS
188  ENDEAVOUR

CAUSE:

LOGRESS VALIDRTION BY FAILED CHIF, ANALOGMIGITAL (AT, DENDRITE GROWTHS,
ADDRESS CHECK FAILURE, DATA ERROR TO EMDM MODULE, A/D CONVERTER FAILURE,
PIECE PART FAILURE IN THE SEQUENCE TONTROL UNIT {ECLN.

CRITICALITY %/ DURING INTACT ABORT ONLY? ND

REDUNDANCY SCREEM Al FALRS
B} FAIL
C} FARS

PASS/FAIL RATIONALE:

A} r

Bj

FAILS SCREEN B BECAUSE SOURCE OF ERROMEDUS QOUTPUT CANNGT BE IDENTIFIED
AND KAY BE ATCEPTED AL A WALID DATA.

C}

- FAILURE EFFECTS -

(A SUBSYSLTEM:
LOES OF EMDM,
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FAILURE MODES EFFECTS ANALY SIS [FMEA) — CIL FAILURE MODE
- NUMBER: 05-5-BO3-2A-02

{B) INTERFACGING SUBSYSTEM(S): :
DATA FOR ANDTHER LINE REPLAZEABLE UNIT {LRL) EXECUTED, OR WRONG TASK
SE.ECTED.

OM-OREIT:
EF3 FAILURE WILL LOSE (VALIDN RENDEZVOUS RADAR INPUT DATA TO GNEC. BACKUF

PROCEDURES ARE IN FLACE TO ALLOW A RENDEZVOUS WITHOUT THE DATA.

FOR ENTRY: .
EFf 1/FE2 FAILLURE WILL LOSE NOSE WHEEL STEERING 1 (MWET CAPABILITY.
FFIFF4 FAILURE WILL LOSE NOSE WHEEL STEERING 2 (NWS2) CAPARILITY.

{C) MISSION:
LOSSOF ONE FF EMDM RESULTS IN POSSIBELE EARLY MISSION TERMINATION DUE TO

LO55 OF REDUNDANCY.

(D) CREW, VEHICLE, AND ELEMENT(S):
POSSIELE LOSS OF CREW/VEHICLE.

(E] FUNCTIDNAL CRITICALITY EFFECTS:
CRITIZALITY 1R2 BECAUSE OF THE FOLLDWING REASDONS.

ALl PHASES:

(1} A SINGLE ANALOG OUTPUT PROELEM TO THE GRC HAS NG EFFECT. TWO LIKE
ANALOG OURPUT FAILURES TO THE GPC THAT PRODUCE A BIASED OUTPUT THAT IS
BELCW THE SOFTWARE REDUNMDAMIY MANAGEMENT THRESHDOLD CAN RESULT IN &
LOSS OF VEMHIZLE DUE TO ERRONEQUS DATA INFUT TO THE GPC FOR NUMERDUS
SUBSYSTEMS (A8 RHC, SETLD RPTA ETI L.CRTERSIC PROVIDES PARTLAL DETECTION
OF ARNALGS INPUT CARD FAILURES BY EXECUTING INPUT QUTFUT MOOLILE {ITM) BULT
I TEST EQUIPMENT {BITE) TEST.

12} LOSS OF OUTRUT FROW ONE INERTIAL MEASUREMENT UNIT (ML OR A FF EMDM
CHAMMEL PROCESSING IMU DATA, FOLLOWED BY FAILURE OF ANDTHER MU OHR FF
EMTM WITH ERRQNEQUS OUTRUT 3JCH THAT THE AVERAGE OF THE TWO REMAINING
CHAMMELS IS5 CORRUFTED WILL LEAD TO INCORFPORATION OF FAULTY IMU DATA BY
ALL COMPUTERS AND POSSIELE LOSS OF VEHICLE/CREYY.

FOR ASCENT/ENTRY:

AFAILURE COMNDITION SUCSH THAT RESPOMNSE DATA FROM EMDME TO GPCE HAS LEES
THAN & MICRQSECOND GAPS BETWEEN CONSECUTIVE WORDE, CAN CAUSE & NON-
UNIVERSAL VO ERROR CONDHTION DUE TO DIFFERING PERCEPTION OF ARRIVING DATA
AMONG THE GPCS OF THE FASS REDUNDANT SET. DURING ASCENT AND ENTRY,
ENGAGE OF THZ BFS 1S THEN REQUIRED. A SUBSEQUENT FAILURE CAUSING LOSS OF
BFS CAN RESULT IN LSS OF VEHICLE/CREW,

FOR ASCENT.
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FAILURE MODES EFFECTS ANALYS!S (FMEA) - CIL FAILURE MODE
: NUMBER: D5-5-803-24-02

TWO FF EMDM FAILUREES THAT CAVSE IMPROPER COMMANDS OF A SUFFICIENT
NUMBER OF JETS CAN RESULT IN ORBITER EXTERMAL TANK (ET) CONTACT OR AN
DRETER OUT-OF-CONTRCOL CONDITION AT SEPARATION,

DISPOSITION RATIONALE-

(A} DESIGN: .

ALL PARTS SELECTED FROM MFOOD4-400 ORBITER PRCOJECT PﬁRTE LIST {OFPLY WHICH
CALLS FOR JANTXV LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 25
50% ON HYBRIDS & TRANSIETORS, 25-20% ON RESISTORE, CAPACITORS AND OTHER
COMPONENTE. PARTE THAT DID NOT MEET CREITER PROJECT PARTE LIET
REQUIREMENTS FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-IN WERE
REVIEWED AND WERE FOUND ACCEFTABLE FOR THMEIR GIVEN FLINCTIONS,
REDUNEANT COMMANDISIGMALS FOR CRITICAL FUNCTIONS ROUTED THROUGH
SEFARATE MODWSEMDMS. DESIGN ALSQ INCORPORATES RELIABILITY,
MAINTANABILITY, ENVIRONMENTAL AND TRANSPORTABILITY REQUIREMENTS AND
CITHER MESIGNS AND CONETRUCTION PER SPECIFICATION MCE15-0004.

{8} TEST:

EACKH UNIT SURJECTED TO ACCEPTANCE TEST FROCEDURE (ATF) TEST (TFE25200M) AT
HONZYWELL INCLLHING CONTINUTY, FULL FUNCTIONAL, ACCEFTANCE VIBRATIONAL
TEST (&VT). ACCEPTANGE THERMAL TEST [ATT). EXAMINATION OF PRODUET,
INEULATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST. PERFDHMANGE AND
FOWER VARIATION TEST.

QUALIFICATION TEST {T0258181) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL, POWER, ELECTROMAGNETIC COMPATIBILITY (EMC). HUMIDITY, THZRMAL
VISRATION. TRERMAL VACULM, LIGHTNING, S=0CK, SALT/FOG, 1300 ONIOFF CYCLE
LIFE TEST. ACCELERATION, AND EXPLOSIVE/CDRROSIVE ATMOSPHERE.

GROUND TURNARDUND TEST: ALL TWRNARCOUND CHMECKDUT TESTING IS
ACZOWPLISHID 1N ACCORDANCE WITH GMRED.
[C]INSPECTIONR-
HECEIVING INSPECTION

SATIFICATIONS & SOURTE INSPECTION TEST REPORTS ARE ON FILE CASES AND
FIJ:‘EF'A:HE ARE ENVIRDONMENTALLY SCREENED. INCLUDING LOOSE PARTICLE
DETECTION IN RECEMNING INSBECTION. ALL HYBRID COMPONENTS ARE LOT SAMPLED
M RECENING INSRECTION

CONTAMINATION CONTROL
CLEANLINESS TQ CLASS 100,000 LEVEL |5 VERIFIED BY INSPECTION,

ASSEMILYINSTALLATION
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FAILURE MODES EFFECTS ANALYSIS [FMEA) — CIL FAILURE MODE
NUMEBER: ODE-5-B01-2A.02Z

VISUAL INSPECTION 15 PERFORMED AT KIT RELEASE. PRINTED WIRING E0ARD
MICROSECTION ANALYSELS |18 PERFORMED AND MONITORED BY INSPECTION. QUALITY
CONTROL VERIFIES AND WITNESSES TORQUE DPERATIONS. QUALITY CONTROL
VERIFIES SOLDERED CONNECTIONS AND ASSEMBLY OF PARTS, TOOL CERTIFICATICON
AND TENSILE TESTS ARE MAINTAINED. QUALITY CONTROL FERFORMS PRE-CAP
VISLIAL INEFECTION FOR CLEANMLINESS. QUALITY CONTROL VERIFIES CONVEYOR
FURNACE PROFILETEMPERATLRE EVERY 8] DAYS, QUALITY CONTROL VERIFIES ALL
FLATNESS & SURFACE ROUGHNESS FOR PROPER HEAT TRANSFER, THERMAL
FROTECTION CONTRSLE EXIST FOR ALL SOLDERED CONNECTIONS,

NONIESTRUCTIVE EVALUATION
RADIOGRARHIZC INSPECTION OF SELECTED COMPONENTS, LE., TANTALLUM

CAPACITORS, |3 PERFORMED,

CRITICAL PROGCESSES
INSFECSTION VERIFIES CRIMPING ORPERATIONS AND CSRTIFICATION. SOLDERING
REQUIREMENTE PER NHEZII0.43A) AND 1SCOEB00A ARE VERIFIED BY INSPECTION.

TESTING
ATF IS OBSERWVELD M:\ VERIFIED BY OUALTTY CONTROL, INCLUDING AVT AND AT,

HANDLING!PAGK.&GNG
FROPER GROUNDING OF ELECTRICALLY STATIC SEMSITIVE DEVICES WHEN HANTLING
1s PERFORMED, PACKASIMG AMD PROTECTION VERIFIED BY INSPECTION.

{D) FAILURE HISTORY:
CURREMNT GaATA Qk TEST FAILURES FLIGHT FAILURES, UMEXPLAINED AMNOMALIES AND

THER FALLLURES EXFERIENCED OURING GROUNG PROCESSING ACTIVITY CaN BE
FOUNDIN THE FRACA DATABASE

[E) OPERATIONAL USE:

FORT MODING TO RECOVER MOM FURNCTIOMNALITY 1S AVAILASLE AS FOLLOWS:

A MMILE - PORTMODING WILL NOT BE F‘-—F‘.FD?MED UMLESS IT 1S NECESSLRY FOR
CRITIZAL CAFABILITY,

B) FOST MMI0Z TO PRE MECD - PORTMODING MAY EE PERFORMED TO REGAIN
CRITICAL CAPASILITY OR AFTER AMY SECOND FAILURE. NON-CRITICAL RECOVERY
WILL NOT BE PERFORMED FOR NON-UMIVERSAL 'S ERROR CASES

C}FOST MECD - PORTMODING MAY BE PERFORMED IN ANY VALID PHASE OR OPS,
EXCEPT FOR MON-UNIVERSAL O ERROR CASES.

(REFCRENTE FLIBHT RULE T-21}
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MORE
NUMBER: D5-5-B03-2A-02

- APPROVALS -
EDITORIALLY ARPROVED .
EDITORIALLY AFFPROVED D IS0 . . : g
TECHNICAL AFFROVAL : VIA APPROVAL FORM 1 $E-CIL-013 DL
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